Supplementary Text S1. The analysis of the KaiA-KaiC binding equilibrium
In this section we will prove that K Dfit , which is the apparent value of the real equilibrium constants of two steps of the KaiA-KaiC binding processes, should be smaller than the apparent values corresponding to K Dapp1 and K Dapp2 in the following part. For simplicity, A stands for KaiA, and C stands for KaiC (C1 and C2 are two different conformational statuses).
According to the binding processes shown above and the mass action principle, we obtain that:
Moreover, we suppose that all steps above are rapid and pre-equilibrium processes compared to the phosphorylation processes. Thus, we have
Combining (3) with (4), we may conclude that
(7) Combining (5), (6), and (7), we have
, and from (8), (9), (10), we obtain
According to (11), (12) and (13), it is obvious that 
